r 

6 

(6) Japanese Patent AppUcation Laid-Open No. 09-82958 (1997) 

"MOS TYPE SEMICONDUCTOR DEVICE AND METHOD OF 
MANUFACTURING THE SAME'' 

The following is an English translation of an extract of the above application. 

5 

A doped polycrystailine silicon 13 and a non-doped polycrystalline silicon 14 are 
deposited in this order onto a P-type Si substrate 11 as a conductor layer for forming a gate 
electrode through an Si3N4 gate insulating film 12 and patterned using anisotropic etching. 
Thereafter, the oxidizing velocity of the doped polycrystalline silicon 13 becomes larger 
10 than other portions when the P-type Si substrate 11, the doped polycrystalline silicon 13 and 
the non-doped polycrystalline silicon 14 are oxidized. As a result, a gate electrode 16 
having an ideal T-type structure having a pair of sidewall oxide films 15 at its lower portion 
can be obtained. 
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1 

[st^ 1 ] mi mi^(ommimm,^ . 

©fflI^{l:BI©*h^fi jsas i -Sc 1/ V - X/ F u > i «c 

i£<DMo s m^mmm. 

[gt^ 3 ] -M<om2 m7^<Dii6W^imm<omm 
[ gii*® 4 ] mi mnm(o^mim«,(o—^m(^y- 

m^Em 1 cD^««»4cs jicftirgBm 2 co^m^R^t^e^^rj: ^ 

im:i)mizm2<onmm^omu^j^ z^±,^t,mt^^m 
mtm^mnsirr ^x€ ^ . 



C2) «*ra^9 - 8 2 9 5 8 

2 

m^y- hi^<o±&^^^am^^m^—no:>m2mn 

[8«^5 ] hiteJ»BIA^Mfb0lr^-2>g»;^3©4ga 

I 6 ] m 1 *5 J: zj^m 2 <3[)^«ttM3&i^*Sia5> »; 

=2 >iir & <&g||^ 4 $ /c»gR^3S 5 gBttcr>gBiS<DM O 
10 SS^»IKE©KjS*?S. 

[0 0 0 1 ] 
[0002} 

20 c«s?g»«:^fbo^g«3&>e> 7=-''? >r x©afcifflfb?&stf*3n'c 

:^«:e«JK:ttJ!i(-F<z>2'o<7:):^#:tcrafi^*«*s. 

[0003] 1 ) mmwmi^czK^tK^m^iRfi^ri^- h 
• Fu-ora^fi©^^, ^it(fcm^y-h • Fu-< 

[0004] 2 ) h^<Dm^(fCj:^miiLy- hm<o 

^IBI«:d&«>^SI^«*»:;Ac'r-5. cn6cr)2-:>C[>|B!ad6;& 

iLrttt^yt^-Y F:>*ci'feX;W^-5>. ^coK^fjrifcMt 
iUTtt, 1 ) -C«Mittil.E.E.E 1991 I.E.D.M. Tech 
nica1 Digest pp541-544(C. 2) "CI^M^i^IEEE Tran 
s. on ED,E[)-29, 1982, pp531-535«:iB/h$ tlTl^-S. 

[0005] i^x±(DTmy- hmm^s^cj^'^V'^^ y^-f 

a-feX^ffll^/tMOSM^^^^S (MOSFET) (D 
tnU/cS i :CC'5Pm^«<*««. 22«PM^ 

50 2 3«y- hK<bR2 2±«:fl^JSRL/cT»CD^'- h« 



( 3 ) 

3 

ffi, 2 4ti^V^NM;€;SSIl2:tU8 (2x 1 0" cm-'€ 
m.) ^ 2 5ttSiO. tJ--f F-^*— 2 6tt«V^NS 
JSaeJSSUi (2X 1 0" cm 'Sfi) . 27ttV^V^)- 

y ■y-'f KKx 2 8 tt-y- y ■y-'fi* -by^ c i ») NMiSA 

[0 0 06] 

bfc«jitix 7*-f-7'-y-:/5i'D>««iy.Ta)M0SM lo 

[0 0 0 7] ia4H:(iSa5^CDN^-\'*;i/MOSFETCD 

!). hftLgate (><in) ^^U imifiM^iiL 

'5''— Mgfefc»)©b^>;^=i>^''^^'>;^Gm (mS/ 
mm) Sja^LTV^S. h-5>5^3i/4^4^i'>;^Q 
m»:N^-V^;i'MO S F ET® Kl/>f Idsj: 
U -y— ^a£ESVgsi:Ufefcgt:^ dlds/aVgsT 20 

[0 0 0 8] la4(^«V^X^ -$±®m)El^«<D«|j§ 

©N^-V'^;i/M0SFET<Z)1^"e*»>x T£D3*CDffl 

mifiTm^— h«ji©N^^^;i/Mo s f e tc^^t 

^^mMimmifi l e nm, 2 4 nm, 3 6 nmt:^^ 
3654 nm-C* S^>^;H«l/W: Bl 4 ± 

[0 0 0 9] ■e©3afttteiTJcittwi-aa»)'c&5. 

tettSJEfitC»i«I^S©B:&t>»TBjS^?$)0^ Lfc*« 
oTia3®PM^<4:^2 1 ©^SK:4^lt%PM## 
<«:Stfe2 1 2:»v^N£»«l»&»ia«^2 4(0«m. -Dt. 

*) p mi¥-m<mm 2 1 h^v> N^issiamffi^is^ 24© 

2f-&43«S©:6SBire«%. ^ticSOHHii^l^ < 19:% 
rsi:, «AK:J:o7:i±> v-;^:feJ:Vb*P-f>©ra:& 40 
©^v^NMiesAell2:t!c«li 2 4 ifiPMi^mtm^ 2 1 © 
«iaTfo«:36SoTU*V\ M0Sa4^«W*^B©^i'* 
;i'i)S:Q:<&:5©T?. gS^ffiBASTS©^— b®fii2 3© 

mia«2 4SJgfi!S-B■^rsS^5^:v^. 
[0010] fcC5<>*> ±j!E©g!-&(ftBA*»V>i8YbK© 

fs« ( T£©y- b ss 2 3 ©mas J: o ^fii©js^) ic 

3b»3b»5i:> P®i|i»f*:S«2 l©aBH43JtSTS©y 

-httS2 3©N9l©«iii)E>'&SS^(t)[B£'e©ia©«^ 

tts -y— btta2 3 2:©fa©^-hll<bM2 2©lgiP^ SO 



9-82958 

4 

JP<^^•^Tv^^>©•e«lf3tlSi^t)t)^:< <x UA»t>x n® 

K-r*nT*6rPS©**-efes©7?. 'i''— hm 

fi|2 3fc<^-h«£Eftio*sci:fcJ:D. TMoy— h 
«S2 3©MiaJ®iaTt:5^-\'*;i/Si5SJBfigbfei: bT 

t)x ^-v-^;i<as)i>'^^v^NMiSs«£Miiua2 4©$-e© 
7. tt-e® Silt u * v>. -y- h :S<>»« < 

:|i;psp©i£tit<»»*iip-rs. c©mtt'y-hfi3b*'j^^F< 

c©j#i7««>ffiib:^©Jiini&<^JiSb 

[0011] -y- hSAS 1 0 /imT\ -r- M6fb 

MJP:6<4nm©MOSFET*tf»:N S^— hlS^A*! 0:t 

f—Y^ifi^. 1 5/^m©CM0S7■p-^r>^^;l*^V^T 

tt^ ■e©^»'^bMtt3 0pss«i:^a$n. h 

se©RCSSI»:^®«i 1/3 2:^^«{rc^S»«:^®^ 

[00 12] C®^W©Bfl?Jtix T'A'^y^^X^Xiy 
[0013] 

[SHS^jR^r •& :l&i{>®#a] lil^^^n 1 gB4S©M OSS 
*«i*SBtt^ ^ l«SS©i|i»«:S«©-iiSJc:y- 

fiisifttt, 'y-h«ffi©pi«iag?ii^^-h«6»K®rafc'y 
- hmfi8©iiiD«iSffia«t ?)^:«F*7?ffiv&-?*©ffiaae<b 

^©fi!l9iK4bm©T7j$V%g!^$ 2: ^ « 

#(*»«SiS{^*J It Sg!^(fi[B5t>5-5it©«!lSffifblS®^ 
iRHSSSt-BtUy-:^/ K l/'f >i:«:S-?*©S 2»« 

s®]as£i&»}s«^^u >f—Ywm>±.uiii.jm 

[0 0 1 4] c®M0SS^)MI$(4^Btc:J;^j:x h 

B<tD^:??*-c3Evfe-3t*®ffiJSi?<bK*«ji5fiR$n. y 

FH" >/V-;^T-*S-?*©m2^SS©lSiaSM» 
Si:©ia©ffitti)»Ji*nU • KP'f > 

»$fi)Ciisis»$ns. -^©^2«»«si®?s«s 

iii:mJS©^^i*«IRaiBicij{tsg!-&(fitK*»-*r®<H!lS 

e<biK©ii*isii8aji:-&-r4©T-x y-nagjST®^ 



( 4 

5 

[0015 i mmm 2JSm<DM O SS^?»«:SStt, fSi 
.rt:TS®Miai*S<-r*c:t*s«Si:a:Dx -y-h • 

[0 0 16] n^3?an<DMosmi^mmmtSi. at 

^ 1 ^i&ttH^ 2gB«©M0 SS>#9ft^flE(C«V^ 

^tStfc: J; S 4:x v— :x/ K i/-f >®»jrt*«iJ>^5 d i: 

K:^^. air:^4gB«©MO SM^9f4^i5©9Sj§::&3( 
tt^ ^13*SS©i|i3Wt:»tB©-±®fc'!;*^MaiglK^ 

J^ritU C©y-h«6eiR±lC'f:t>*»I«— 30 

tzm 1 (ommimt.-<:t>ifi b'^ii>^$nTv>35:v%sB 

2 ©3*«ttJK*«fcit« ov%-C^ 2 ©«S<4K±© 
h«gfc«:43r5£©tflcaC7:^- b W>^>^> 

^ 1 ©#«i±]K:fe> j:tr^ 2 (ommm^i}> ^ia^^m 

©-i®3bs8tb-rs*-esmfl«3t:ji'j'?->^^^5. -e® 

«1£JK®fil^K:«:g-r %IKfblS]()<$6 2 ®«St£R®fi!lSIS 

J;-5&— )t*®<fflSSfbK&?KJitb, ov^-eiif:&tt®jtv!; 

^ > i^C J; ») « 2 ®«flffiK®flieiJ:fe J: V±Si5 fcifigJi* 
^(c^:gL:^eifbM&^£b, ^ 1 ®^S{^®fi!l£ie 
(c^:^ U:&il<blS&^ 2 ®^Si±JiS©iHSls J: ») L/}& 

^aleYblSOT•C«V^g!^ggS &«-r 5 1 1 
fitK^Sic^tt ^^^fittB^b^gHSB— ^©fllSiKfblR®^ 
iRlJIgaJ i: -a L v-;^/ H p 'f > i: Si S -Ji*®^ 2 
S®!S«£e&^^^^»<:»:S£®'i7'>- M&^BS&ti^trlS 



4$n79-8 2 9 5 8 
6 

Jt«U ^v%-e<>'-h«ffi®±giJ^'J:i«l8aJi:— iktoB 

2j»ms®ii5SiSi{:»s®sasc{ftBr«^i«$i^ 

[0 0 17] coMOSSi|i«(*^s®ssji:'J&t:<ti 

*sH-t:>i^$iiTV%:&V>^2®S9iaffiK (miiy^ 
K-r^i^aS/ U 3 ® 2S«iSK5&oT* 

>)^ iSKbxe7;H:S6l®9«l£R®efi<bV-h«s9iS2® 
^«ttKoK<bW— hi v^fc»t:, y— hSS® 

[0 0 18] ^VfWSLmmv:.»\-f ^t^^isimifi 

— «®flJS»fl3K®Jt*fRl«B»i:— a$*TV>S©-e, ^F* 
— M6eRT®^-\'*>n/aJfc«:S*«»«:»«®f!HJa«®^ 

iS<blKTts^^tol»^:6ss« c j: ^:«^v^©-e^ TM^ 

wc**©tt^ »<bv— ^©jiv^;fe^lJffl ut— «©« 
sKflsKSJK^ UTv^s®T•v *os* **ifi J; < mm 

%^S£i&ttdi®S^^C!tS&— jt^®fllS^b]K®^l3«l 
8Pt::«FSfc-&t)-& 5 c i: *JT- §^ 6 -e S . 
[0 0 19] *fc, -ii*®ffiJSK<bJKtJ;t)x 
fil±®S/'yi*--f KStV— ^/Kl/-f >®S^Ut^-f KJB 

— jtt®fi9SRfbR(iJ:!) 1 lB)®&Ax;a7?SS 

[0 0 2 0] at:^5g3ffi®MOSSiii^<$^B©S3ig 
i}^«4^«©MOSM4^^»(4^B©S(ji;Era( 
K:*v^T^ y-MaiaR^aYbRi:l/TV>s. CI®MO 
S®i|t«Wt^BtJ:Si:x -y- Mfii^i»»?>-t©±©'y 
-ha«i^©iH!t©itl«&«sjeer$iix y-h«»SlBU:(^ 

— ^©fi!im^;&BjsK-r%i9(citiRti:'!7'- vmom 

S*»e>tt*&Sns©^!»i:)6:D, ■T— h®a©t*'it»SPCtt 
(ommiy^^— hS€8©rtg5t:|qli»»r?T'!>'— Mlfe^Ki: 

tcif-oXy Ta©«I»*«J<-&-rfc:TS©WIfi»SS<^ 

[002 1] il:^68Btt©MO SM¥^»{i$gB©a!ij§ 
Sl^ 4 £ feasts 5 g3«©M O S 



( 

7 

[0 0 2 2] 

MO SS^«¥«^e©^®?BS§fci3lt5BfjaET-fe 

(Dmsntv- htmm 2 a>fHi{^^^$ti.;&-^<z>iiissii 
feiiiy- h<aiiiK2©«i8sissiiSAt^;5*T-swrv> 

W >fc«:S-St®«2«mSCDSMii£^'CifeS. 5 
6H:TM«liicD^-hS@4eDJ:3!:^J:iFffi!iai m 

[ 0 0 2 3] 111 1 cr)MOSS4^«»^B©«liiT*1t0K^ 

[0 0 2 4] ta^. ±%&mi&(DmWiX'iii. ^—hK&mm. 

a 4 ® MiggP i: -y- Mlfi^m 2 ©M t: -y- h 4 ©P3 
iJSffia J: t)^**-C«Vfe-^tJ©{l8Sil^blR 3 ^igfilS U 
fc©•C^ TSy-b«Ji -y— bf8€B4©flaa5J: 
^•^■^•>i:©M©ffi«t&SI«Cli:i)S7:•§^ bfcj&SoTy 

-^©^ 2 ^as©iSfiisissuB 5 © p i 
<Dmmi:i^i-fim^iiB.^-Mcmsmim 3 ©^iqists 

a**fe©7?, ■y-M6eiR2T©^'V'^;i/8Bi: 

JQ: 5 P 1 ©laJ^s©^**: t -y- h & *i5!) 



5 ) 1tB8¥9-8 2 9 5 8 

8 

JE<»*#Sb(ciDi e>nrSffitn;©a5^1)5SS c: ^:B:;S:v^© 
©±a5:eJt-Cfi:<fflS»fct»SSl®^2/U1*-'< 

?efigU'rv^S©T?x y-MsanbS+;»t:fi«-rs^fc56» 

T-^S. *fcx ^ 2 ©SlRStfiSUB 5 3!>s-^©fi!lMKYb 
K3©TT•S^^fi^-&^B^*«btV^i®'C^ S^a— 
^ ^b** K: t ^ v^ 7*/ W ;^ i: 55: S , 
[0 0 2 5] 'y-MfigdK2*»e>^©-h©'y-h 

aj'vjiK5Ri»s#^]|&$n)fevN©-ex BSfbKtt^?'— h sei 4 

©fflSSi)*?)'^- hSe4©f^giJC|RF*»^T'y- hilfiMtM 
2i:iimffciiff-rsci:t:3tfct)x -M©fl!iaSMb)R 3 

m^iitif). -y— h«ffi4 4ca«fl935:TSCiE-:3ltS^ 

bfe3&«oTs TS©IHISft«B<'e-rfcTM 

®gipaJS*<^5ci:*«§Si:«:?)x y- h • KH'> 
20 raSfiS— JBfi«-*-Swi:tf«II6i:*:S. — **© 
B2««3S®?S(«a»lK1IUS5©^SISt::^->U-9-'f K 

lK7^^^BfigbTv^5©^?^ v-;^/pv-<>©sin;*)W 

li^X^lil^ CM0SM^^(I^B©SlB3:i&S©flMS© 
JBJSD 02 (a) ~ (d) ttc:©5S?8®MOSS^^fr 
^B©9B(j^^©ll2ll©^8SC:«it2xm»reiS|-C^ 

5, WTx E2S#Mb3a:Ase>. MOSS^^«i^B© 

mMismtz.'P\,^x^miri>. *ria.2 ca) t^t-<t? 

30 K S5 i . N, ^— himM 12*8 nmSSK:ii?:^Kt- 
J&^J. P®^^«:S«1 l±tSi. N, y-h«6 
lilS 1 2 1 ~ 2 nmSi[©S«!(i[KbllSA<^J«$ 

ntt) J;VA. ^©«-&K:ttS i. N, y- hifi^ 1 2 
»: 4 n mUiC bx iKbH^^T 4^5 nmmc: 
3&SJ:^tcK:^-rSo S:*x c ©«^©XS©|B^ b 
TB:> PS^5¥i*^l l±t::l~2ningS®g^K 
<blS2&sjefigSnfc«x Si, N, -y-biftSJSl 2*Jfl 
ttb. $e.te-t©mSi, N. '{/•-blS^iSl 2±t 1 
2 nm@fil©S«!iS^Ybm;()<^fiK$na C ^(C«:a. 

40 m^i^ i?.f»^v Si, N, ^-himmi 2± 

©i^ U.g.^Mi 4 &^'«?1SJS6 0 nm. 14 P 
CJSK:Jt«[^4V ±©k g U n >JR i 3 

i±NMt-x 2x 1 0" cm 'gSt K— t:>^/$^^-CV^ 
S. T>K-7'#-^S5/U3>Ml 44:fc:7* 

M/S';:^h (la^-a-f) Srii«{bx 

|&aS^y=i>Jigl 4±®'y->^««il 6 (132 Tc) , 
(d) #fS) lC«:SHf«®(aBK:7*hWS?Xh^®-r 

idlCy^r?'— ^V-J^^a. -f^bTs 7:4- hl/i?::^ hSV 

50 7.^t{^xm&:^mfzm^m^^^^-^-^^^'^?.t 



( 
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[0 0 2 8]o^fc:. 02 (b) iZm-ta^lZ, t>:c^if 
VWlSHSm^ (H. 0 + 0. SBB^) f^H B 5 0*01 5 

» ■&|f-2 0.nm, vm^if^ 

1 1 ±K: 2 0 nmV *fc K-r^ifSSS^ »; 3 >jS 

^tfS OnmOfilSiKblSl 5«^j«-r%. «s:^^ ±gB 
<omm C i o T> ^tt«34»lfi^ b it K - r^lgft V 

[0 0 2 9] ogc. 02 (c) K:5^-rJ:^^::^ NH, 

F:HF=20:U 2 0•C^ 2 0#6D^{^©<7X.y h 
i; =1 >JK 1 4 ±CD±g5*j <k V«!lSiJ k P Si|i^«:S 

tt^^-hfltffil 6CD«iBa!*»ei^«!li:rt{BlK:&4r 3 On 

^' J. ^ > ^Tf * WIBTf * S « 
[0 0 3 0] o^fc, NSCD^*fi«5x ttAJi*;i'^-2 
OkeV, aAh--Xfi4x 1 0"igS«D^(«t^-ex 

(RTA ; -^Ky Ki*"— "^^l/T^— ^b) * 
1 0 0 0-C> 1 0 s e cO^{«t^T-ff ^ C i:'e> V— X/ 

C ® 2: $ ^ NSiftftKMtUi 1 7 (D-^<Z>fi!lSil{b8S 1 
5T©SVSN^-V^;ne5«fii£^ 1 7 aOg^gg^tt 

«Saftl£fiU8 1 7(0g^^$<± 10 0 nmS£(C)&:%. 

») , v-;^/ H H" > 2: * 5 NM^SKj&iUi 1 

2:- jtt<z>fiise&f bis 1 5 <onj^m&(i!>ws.^i^i 

[003 1] ogfc. 02 (d) Ci3%-rJ:-5fcx 
tUTCoSl OnmgS^ T i 2 0 nrngSHBtz 

%lt$«« (Co(Z>igfbB&JkcD:&i^>(c2J8«»jS2:bTv^ 

hSSl 6^-J:tfPffi*«i4:Stg±l ICDV-J^/Kix 
>i:«:Sja«eiife»Jg 1 7&i^';ifW' K^b^S (IJ-U 
-y-'f K^D-fe;^) . *e>fc. S'y-»?--f Mb$n36:<)»ofc 
Co/TiNJ8$NH, OH + H. O, +H, 0 (6 5 
*Cs 9 01^) «J:tfHCl+H> 0. (^ia> 3^) £D 
^(^t.x.y^>ir-rsc2;T-^$^»J1?-'f KlKl 8, 1 
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^^mmth. ^^li:.. KKl 8, 1 9 CD 

[0032] \:x±<Di:^\zm^^t\.tzuo smuf^mm. 
scDssig^atCDiifflicDBSS-cttx y-hssi6*JK- 
T'^ieas/ u 3 >is 1 3 i: > H-7*#iKa2^ u 3 

a2^y=i>]Kl 3CDK^b^-^*I;*;§v^fc4^)^;r^ -y— h 

S«il6CD^^TMiC-r^C^;(>s-C$&. ClCDl^x m. 
10 {bU— KffljiV^SipJffl bT-MCDfllffi»<bJ8 1 5 -^m&L 
U-CV>SCD-e. ■ecD:g$$:«gJ:<«I»-rsc:i:AJT- 

JB 1 7 CDg!^fiieS-?tCDflSffi{bK 1 5 CD^lSlSiggBK: 

■rs^b2^';n>K*fflv^Tv^sfett>^c, ff—vfmie 
cDJt3<t>SBt:ttK3R*s««&?nr. -y- hS® 1 6 ©^gp 

20 ffiSMffifbKl 5fciD-y-hSa4±©^J'Uit'r K 
K 1 8 t V-X/ K W-f > i:3&*?a«KlKtWi 1 7 ±® 

^s^'jit>f KKi 9i:s*aetgsfc«)tc. -y-ha 
m 1 6 ©Jzsieifea: <fi!ig5 1» u tJ-rf - h-<bT- # * 

&x -^CD{iiSi»<beil 5©$%l;:J:!> liiio^Axe 

[0 0 3 3] 

SS©IS^ti« J; D^1.**tSVfc-M®«0MKYbM* 

t*lt»«E^(ftB*-^l*©fflaSll<blR®^*|£jSi3fi8fc— a 

S«©1S«®^C-y- h «E.S««Cia it S c i: AST* 
§x — *r®«!lSSI<bKTJc:B;ffiJn;®85:&*sS5^:ttt5B; 

fii©±SI5^ltT-«:<^BSa5tCt)^l©^i^Uit'f 
"C-tS. Sg20«jBffiiifitWii)*-«cDffiSaKft;K 

®TT•g|V^g!^al$S*bTV^5®■^^ K^-v4^ 

[0 0 3 4] g|»^2gB«®M0SSiii^{^S(Cj:n 
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